Introduction
In Electromagnetics, a known effect is that caused by the incidence of a plane wave of circular polarization into an obstacle. In the case of normal incidence, the reflected wave, also of circular polarization, should possess the reverse direction from that of the incident wave, so as to allow the cancellation of the tangential electric field components on the reflecting surface, thus satisfying the boundary conditions of the electromagnetic phenomenon. If the incidence is not normal, the reflected wave will have elliptical polarization. In any case, since the elliptical polarized wave can be decomposed into two waves with circular polarization in opposite directions [1, 7] , it can be assumed that a receiving antenna designed to detect the electric field of the incident wave, does not take notice of the wave that rotates in the opposite direction. Thus, it can be assumed that the reflected signal is strongly attenuated at the output of the receiving antenna. This article will evaluate the effects of measures in circularly polarized antennas, performed with techniques commonly employed for measurements of antennas for linear polarization, showing the discrepancies then obtained. In sequence, a roadmap for the correct measurement of gain and radiation pattern of Helical Antennas will be presented.After this introduction, item II presents the expressions of the electric fields radiated by the Helical Antenna; item III gives some consideration aspects of wave polarization; item IV describes the calculation of the theoretical radiation pattern of the Helical Antenna; item V analyzes an application of the theory and item VI presents the conclusions for this article.
II. Expressions for the Radiation Fields
The Figure 1 shows the geometry adopted for this section and expressions (1) to (3) present the Radiation Fields (in the Frequency Domain) produced by a Helical Antenna feeded by a current of the form Icosωt, where ω is the angular frequency [1] . Observe that there is no field component in the radial direction, because it is considered that the observation point is very far from the antenna [2, 3, 4] . 
where: N → number of turns of the helix; P → phase velocity of the current wave propagating in the helix [5, 6] ; L → lenght of one turn of the helix; S → separation between adjacent turns; I → current in the antenna input; J 0 and J 2 → Bessel functions of orders 0 and 2, respectively; β → phase constant (=2π/λ);
It was considered the expressions for the case of a Helical Antenna with C=λ (C → helix circunference) and θ=0 0 .
III. Polarization Considerations
The fields defined by expressions (1), (2) and (3) are presented, in the most general case, as elliptically polarized plane waves. Just by way of simplification, writing:
Then, the total field is given by:
As was mentioned, a polarized elliptically field can be decomposed into a sum of two fields circularly polarized in opposite directions. It can be easily checked that the expressions (7) and (8) 
The values of C and D can be obtained from expressions (6), (7) and (8):
Substituting (9) and (10) into (7) and (8) determines the terms of the decomposition of the total field (elliptically polarized) in fields of circular polarization in opposite directions. This development is significant in that it relates the power carried by the elliptically polarized wave with the powers carried by the associated circularly polarized waves.
IV. Radiation Pattern
The theoretical radiation pattern of the Helical Antenna can be obtained from the general expressions of the fields given by (1), (2) and (3) applied to the Poynting Vector [2] , that provides the average radiated power density, ie:
where:
H → Magnetic Field Intensity; η → Wave Impedance in Free Space;
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Substituting (1) and (2), it is obtained the expression for the density of power associated with the total (elliptically polarized) radiated wave, ie:
Substituting (9), (4) e (5) em (7), it determines the expression of the circularly polarized wave component (E 1 ) in the right direction. Using (11) we determine the power carried by this right circularly polarized wave:
V.
Application of the Theory
As an application of the presented theory, suppose we want to calculate the radiation pattern and the gain of a Helical Antenna having the following parameters: 
where it was used the definitions:
Finally, by making:
The expressions (20) and (21) provide the radiation patterns of a Helical Antenna for the total radiated power and the amount of power carried only by the right circularly polarized wave. Figure 2 illustrates these diagrams, with the solid line being the actual antenna radiation pattern and the dotted line the pattern seen by a Helical Antenna, operating as a receiver, with his helix winding constructed to the right. As might be expected, for Φ > 80 0 we note a big difference between the patterns. As commented before, this effect will be reflected directly on the antenna gain, if it is calculated by the method of pattern integration.
